Summary
Introduction
We describe a technique for measuring the sizes of water compartments and transcapillary solute Correspondence: Dr J. S. Prichard, Department of Clinical Medicine, Trinity College Medical School, St James's Hospital, Dublin 8, Irish Republic. fluxes in single organs in vivo, which we have applied to the study of the dog lung.
The method depends upon the labelling of appropriate compartmental markers with y-ray-emitting isotopes and surface radioactivity counting of the organ under study. The markers were 129-labelled serum albumin to estimate intravascular water, [12511iodide for extracellular water and [12511iodo-antipyrine for total tissue water. Each was allowed to reach a steady-state distribution, so that the method utilizes the simplicity of dilution techniques but does not require destruction of the organ under study. Futhermore, it can be extended to measure steady fluxes of albumin across the capillary wall and into the lymphatic system.
In each of these points our technique contrasts with commonly used methods based upon indicator dilution curves (Chinard, 1970) . These all require rapid sampling of efffuent blood during one transit time of the indicators through the organ and are incompatible with an even distribution of the indicators throughout the spaces they measure.
In the first section of the paper the theory of the method is described in detail. This is followed by a description of its application to the dog lung. However, the technique could not be applied immediately to the dog without preliminary experiments because constraints are applied to the choices of compartmental markers by the necessity for labelling. To simplify the calibration of apparatus, all markers were labelled with lz5I and this led to the choices described. However, the properties of iodide and iodoantipyrine are not well known and preliminary experiments were necessary to confirm their suitability. These are described in the Appendix to this paper. 
FIG. 1. Measurement of lung water compartments.

Theory of the method
Abbreviations and conventions
V, Volume of compartment per unit volume of tissue; S, concentration of solute within compartment (mol/vol.); C, radioisotope concentration within compartment (disintegrations time-' vol.~').
Subscript letters used are: T, I, E, P, R, designating water compartments (T, total water; I, interstitial water; E, extracellular water; P, plasma water; R, erythrocyte water); w, x, y, z, referring to different chemical substances used as markers in the various stages of the experiment. Thus C,, refers to the radioisotopic concentration of the marker x in the total water space T, the volume of that space being V,.
Measurement of water compartments ( Fig. 1) (i) A marker (w), which is confined within the vascular system but excluded from the erythrocytes, is injected intravenously and becomes distributed within the plasma compartment. It is assumed that the marker is distributed homogeneously within this compartment in the lung. A counter is placed at the surface of the lung. The count rate (R,) is proportional to the volume of the plasma compartment (V,) and the radioisotopic concentration of the marker (Cpw) within that compartment. Thus where K is the radioactivity counting efficiency and is a function of the geometrical efficiency of the collimator and counter, of the tissue thickness and of the linear attenuation coefficient of the tissue for y-rays of the appropriate energy. Since the same isotopic label is being used at all stages of this experiment, the counting efficiency K will be a constant for each animal.
(ii) A second marker (x) is then injected and becomes evenly distributed throughout the extracellular fluid. The external counter then detects yradiation from both markers (w and x). Thus Certain extracellular markers (e.g. halide ions) penetrate the erythrocyte. Under these circumstances, the marker (x) is present in both plasma and erythrocytes. Then 
(iii) Finally, a marker (y), which distributes throughout the total lung water, is used. Then
The practical application of these equations depends on knowledge of K. Tables were prepared by using 'phantoms' to give values of K for a wide range of values of tissue thickness and linear attenuation coefficient (see the Methods section). Volumes of plasma ( V,) , extracellular water (YE) and total water (V,) could then be calculated directly from the above equations, as long as penetration of the halide marker (x) into erythrocytes is known.
Measurement of transcapillary fluxes of macromolecules
A labelled macromolecular solute marker (z) is injected intravenously. Its concentration in plasma (CPJ falls progressively as it moves across capillary walls and the interstitial concentration (C1J rises. At time 1 after injection, the count rate from an external counter is R(t). Where
These equations may be solved for the interstitial isotopic concentration (C,J if V , and V, are known.
The curves obtained of C,,(t) and C,,(t) over a time period may be used to calculate a diffusion constant (D) for movement across the capillary wall if a simple two-compartmental model is used (Grotte, 1956; Renkin, 1964) . The compartments are the plasma and interstitial spaces. It is assumed that solute moves into the interstitial space by flux across the capillary wall (FpJ and leaves both in the lymph (FJ and by movement back across the capillary wall into the plasma (F,-,) . It is further assumed that transcapillary movements occur by diffusion only, that there are no concentration gradients within each compartment and that the solute concentrations of lymph and interstitial fluid are equal. The diffusion constant (D) is defined as the mass flow of the solute marker across the capillary membrane per unit concentration gradient. L is defined as the net lymph flow.
The rate of accumulation of the solute marker (z) in the interstitial space is V,d/dtlC,,(t)I where which on integration becomes This integration may be performed over two time periods (to to t,; to to tJ, generating two simultaneous equations, from which D and L may be calculated. From these equations D and L have been calculated in terms of newly injected labelled macromolecular solute but their values are naturally the same for the unlabelled form. If the unlabelled form was already present in the plasma before the injection then its fluxes across the capillary membrane will be in a steady state.
Thus, for the unlabelled solute, where transcapillary fluxes are represented by FP-, and F,-,, and lymphatic flux by F,: F P -, = F I -, +F,. Or
Since S,, can be measured in a blood sample and D and L have been calculated above, S,, can be obtained from eqn. (8). Eqn. (8) also contains all the solute fluxes relating to the interstitial space for the macromolecular solute. Thus all these fluxes may be calculated and the solute dynamics of the interstitial space charactertized.
Methods
Analytical methods
y-Ray-emitting isotopes were measured by an LKB-Wallac system (LKB Instruments Ltd, S. 
Operative techniques
Dogs (of either sex) between 10 and 15 kg in weight were used. They were kept without food for 12 h, but were allowed access to drinking water containing Lugol's iodine. Thirty minutes after premedication with morphine, chlorpromazine and atropine, they were anaesthetized with intravenous chloralose and urethane. Anaesthesia was maintained by repeated intravenous injections and at the end of the study the animals were killed whilst under anesthesia.
The anaesthetized dog was put on its back, an endotracheal tube was placed and ECG electrodes were attached. A cannula in a central vein was used to maintain fluid balance and for the administration of anaesthetics and radiopharmaceuticals. A cannula containing heparin/sodium chloride solution (154 mmol/l: saline) was tied into the common carotid artery for monitoring blood pressure and for collecting blood samples. The skin over the chest was reflected from the midline to the posterior axillary line between the fourth and tenth ribs. Superficial muscles and tissues were dissected from the rib cage over the fifth to seventh intercostal spaces, in which the intercostal muscles were reflected to the pleura.
Intermittent postive-pressure ventilation was started with a modified East Radcliffe ventilator. The pleura was incised close to the sternum and in the posterior axillary line in each of the three intercostal spaces. Two stout silk ligaments were placed around each rib, which was then cut between these and resected. Bleeding was controlled with Horsley's wax.
A self-retaining retractor was opened in the thoracotomy. The lung was collapsed for about 30 s and thin lead sheeting sealed in polythene placed on the posterior and mediastinal walls of the pleural cavity. This was shaped in situ, by finger pressure, to lie closely against the pleura. The lung was then re-expanded.
A shielded y-counter, sheathed in polythene, was now inserted through the thoracotomy. The detector was a 1 inch sodium iodide crystal with an aluminium window, sufficiently thin to allow satisfactory efficiency when counting lZ5I. The crystal was surrounded by a close-fitting cylinder of lead, 3 mm thick, which extended 4 cm beyond the crystal surface. It was positioned so that the counter window became flush against the visceral pleura when the lung was inflated to a steady transpulmonary pressure of 10 cm water, and so that its face was parallel to the thin lead shielding. The distance from the counter window to the shielding was measured in each experiment.
The method used for the collection of lymph was a combination of the techniques described by Leeds, Uhley, Sampson & Friedman (1 959) and by Meyer (1968). It ensured that the collection was from the right lymph duct.
Design of experiments
In all experiments arterial blood pressure was monitored continuously and arterial blood gas tensions were checked half-hourly. Initially, each animal received 40 ml of 4.2% sodium bicarbonate solution (to counteract the metabolic acidosis from the anaesthetic) and subsequently 300 ml of saline.
Iodide space was estimated first, followed by the albumin and 4-iodoantipyrine spaces. After injection of 5-10 pCi of each marker, equilibration periods were allowed. These were 10 rnin for lZ5I-labelled albumin, 20 min for sodium [12511iodide and 15 min for [1251] iodoantipyrine. At the end of each equilibration period radiation from the lung was measured. The lungs were inflated to a steady transpulmonary pressure of 10 cm water. Counting lasted 20 s and started 10 s after the steady pressure had been achieved. Blood was taken for direct y-counting, determination of packed cell volume and separation of plasma.
Where transcapillary fluxes were measured the interstitial albumin concentration was calculated from measurements made at 15 min intervals over a period of 90 min.
Attenuation coeficient of inflated lung in vivo. It was not possible to measure the attenuation coefficient of lung in every animal studied. Only in the larger (15 kg) flat-chested animals could a radiation source be placed without lung damage. In these animals the lobe under study, inflated to 10 cm water transpulmonary pressure, was interposed in a narrow beam of rays from lZ5I. The thickness of the tissue was measured and the attenuation coefficient calculated. The mean value found was 0.065 f 0.002 (9) cm-l.
Direct measurement of lung water. Before the animal was killed, a clamp was placed across the vessels and bronchi of the whole lung lobe which had been studied. The lobe was excised and weighed. The bronchus was cannulated, inflated to 10 cm water transpulmonary pressure and inserted into a vessel filled with saline so that the volume could be measured. It was then cut free, dried on filter paper and desiccated.
Direct measurement of tissue water spaces. Dogs with open chests, maintained by positive-pressure ventilation, were injected with [lZJIliodide, [ 1251] iodoantipyrine and 1251-labelled albumin. These animals had not been used for studies by the external radioactivity counting method but otherwise had been treated identically. After 20 min two tissue specimens of 3-4 g (wet weight) were cut from the periphery of the lungs. One was desiccated. The other was homogenized in 20 ml of distilled water and the homogenate filtered. Concentrations of [ 12511iodide, '251-labelled albumin and [1z511iodoantipyrine in the filtrate were measured after separation of each fraction (see 'Analytical methods', above).
Calibration of counting apparatus
Fully dried sawdust that is moistened with between one-third and one-sixth of its own volume of water has an attenuation coefficient for y-rays close to that of lung (Johns & Cunningham, 1971) . Therefore, layers of sawdust/water mixtures were used as 'phantoms' in the calibration of the counting apparatus. Fine dried sawdust was mixed with a solution of Nalz5I in water. The radioactivity of the mixture (c.p.s./ml) was measured by counting at least four samples in a well counter, and this also checked that the mixture was homogeneous. The attenuation coefficient was measured by interposing a layer of the sawdust/water mixture in a highly collimated narrow beam of prays from a 1251 source. A layer of the mixture was then placed in a wide glass vessel and the counter lowered so that it just touched the surface, a situation analogous to the counter at the pleural surface. The count rate was recorded and the depth of the layer measured. The measurement was repeated with increasing thicknesses of the mixture and a calibration curve drawn. The thickness of the sawdust/water layer was plotted against the response of the detector per unit isotopic concentration in the mixture. The whole process was then repeated with a mixture of different attenuation coefficient produced by a different ratio of sawdust to water.
Calculation of results
In calculation, the tissue thickness measured in that study was used and where ever possible the attenuation coefficient measured in the same animal was also applied. Where this was not possible the mean result from the other experiments was used. The counting efficiency of the apparatus (K) was determined in the experiments with 'phantoms'.
The numerical values of the integrals required for use in eqn. (7) were usually calculated with to = 0 min, t, = 45 min, t, = PO min. However, to assess the accuracy of the method a series of calculations were repeated with t , = 30 and 60 min.
Presentation of results and statistical methods
Results are presented as mean values f 1 SEM with the number of observations in parenthesis.
Comparison of the mean value of two groups was carried out by the unpaired t-test. Where there were more than two, one-way analysis of variance was used. The variance ratio (F = between groups/within groups) was calculated and tested for significance (Armitage, 197 1) .
Results
Reproducibility of surface counting
Surface radioactivity counting for 20 s was repeated three times at 1 min intervals. The coefficient of variation was 5.4 f 1.0% (12 observations, three animals).
Total lung water estimated by external counting and desiccation
In the same lung lobes the 44odoantipyrine space by external radioactivity counting was 12-3 f 0.68 (3) m1/100 ml of lung at 10 cm water transpulmonary pressure; water content by desiccation was 13.6 f 1.60 (3) m1/100 ml and dry weight 3.0 f 0.21 (3) g/100 ml. There was 4.53 f 0.11 (3) ml of water/g dry weight.
Lung water compartments
By external radioactivity counting. The mean intravascular water space was found to be 4.4 f 0.15 (8) ml of water/100 ml of lung inflated to 10 cm water. This intravascular space comprised 1.8 f 0.13 (8) ml of erythrocyte water and 2.6 f 0.18 (8) ml of plasma. The interstitial space was 4.8 f 0-35 (8) ml of water/100 ml of inflated lung and the intracellular space 2.4 f 0.64 (3) ml of water/100 ml of inflated lung. As a check that the equilibration periods were adequate, the compartmental sizes were re-estimated after 5 and 10 min and these results were not significantly different from the first.
In three dogs the plasma and interstitial compartments were measured at the start of the study and aRer 2 and 4 h. The mean plasma volumes (expressed as ml of water/100 ml of inflated lung) were respectively: 2.19 f 0.43 (3); 2.26 f 0.29 (3); 2.22 f 0.27 (3). Assessment by analysis of variance shows that these results are not significantly different [variance ratio between time periods
The interstitial volumes at the start of the study and after 2 and 4 h were respectively 4.5 f 0.32 (3) ml of water/100 ml of lung, 4.8 f 0.90 (3) and 5.2 f 0.64 (3). These results do not suggest any significant difference in compartmental size at the different times [variance ratio (F) = 0.46; P > By direct measurement. Tissue water by desiccation was 4-75 f 0.13 (4) ml/g dry weight and by [12511iodoantipyrine dilution 4.51 f 0.15 (4) ml/g. 1251-labeUed albumin space was 1.08 f 0-09 (4) (F) = 0.09; P > 0.051. 
0.051.
1251-labelled serum albumin dynamics and concentration in the interstitial space
In each experiment the diffusion constant (D)
and net lymph flow (L) were calculated by using t, = 90 min and three different possible values o f t , Subsequently calculations are based upon t , = 45 min, t, = 90 min.
In six experiments the ratio interstitial/plasma albumin concentration was 0.65 f. 0-05 (6). Calculated albumin fluxes, expressed as mg of albumin h-I 100 ml-I of inflated lung (10 cm water transpulmonary pressure) were: F,,, 166 f 13.0 (6); F,,, 109 f 11.0 (6); F, 53 k 4.3 (6).
Studies on lymph from right lymph duct
Mean flow rate in three animals was 2.8 k 0.76 (3) ml/h. The lymphatic concentrations of Na, K, CI, HCO,, total protein, albumin and oxygen were measured ( Table 1 ). The only significant differences compared with plasma were in the total protein and albumin concentrations; the lymph/plasma albumin concentration ratio was
[1251]iodide and 1251-labelled serum albumin were injected intravenously and the time course of their appearance in lymph was studied (Fig. 2) . Labelled iodide rapidly reached the same concentration in lymph as in plasma. The concentration of labelled albumin rose more slowly and showed a significant lag period. 
Discussion
We have described a method of measuring fluid volumes and vascular permeabilities in the lung in uivo based upon the dilution principle. By labelling each of the markers with a pray-emitting isotope and by surface radioactivity counting our method overcomes any need to destroy the tissue. It is analogous to the techniques described by Aviado & Schmidt (1957) 
Assumptions underlying the theoretical basis of the method
The general problems are those of the dilution principle and of the choice of markers (Cizek, 1968). However, two major assumptions are specific. These are firstly that the lung is homogeneous and secondly that the markers are evenly distributed.
Measurements were restricted to the peripheral parts of the lung to avoid major anatomical discontinuities. Also, the lung was at the same transpulmonary pressure on each occasion so that variation of pray attenuation with lung inflation was avoided (Cattrell, Franklin & Kirkpatrick, 1970) . Only healthy lungs were used and accumulation of fluid did not occur. Thus there was no change in attenuation from this source (Uter, Kotzerke, Rufer & Schoedl, 1967).
4-Iodoantipyrine was chosen for measurement of the total water compartment because it could be labelled with lz5I and its spaces in rat and dog lungs were very close to the tritiated water and desiccation spaces (see the Appendix). Also, in dogs only about 8% of an injected dose had been metabolized by the time it had equilibrated in tissue water and only very small quantities of labelled metabolites had appeared in plasma.
We used iodide to measure extracellular water. Chloride and bromide have been accepted as markers of extracellular water (Cizek, Considerable advantage was achieved by labelling each of the three markers with 12?. Under these conditions the collimator constant was the same for all the determinations and calibration errors were reduced. Also shielding of extraneous radiation could be achieved easily because the energy of prays emitted was low (35 KeV).
Measurement of pulmonary water spaces
By the method of external radioactivity counting the total lung water in uiuo was 12.3 ml/lOO ml of lung inflated to 10 cm water transpulmonary pressure. By direct measurement in the same lung lobes the total water content was 13.6 m1/100 ml of inflated lung. These two estimates are not significantly different (t = 0.6; d.f. = 4; P > 0.05) and the comparison suggests that the external counting method provides a good measure of total tissue water.
Similarly, the distribution of water between the compartments suggested by external radioactivity counting was not significantly different from the result of direct measurement, although in this case the tissue specimens did not come from the same animals (see Table 2 ) LP values by Student's t-test were >Om05 for interstitial space (t = 0.77; d.f. = lo), for intravascular space (t = 1.14; d.f. = 10) and for intracellular space (t = 0.66; d.f. = 5)l. Despite the similarity between our two sets of results both gave smaller intravascular and larger interstitial spaces than the results in uitro of Taylor, Gaar & Guyton (1966) (Table 1) . However, the measurements are difficult to compare as physio-logical conditions were different, plasma was used as a perfusate in the studies in vitro and 24Na was used to estimate the interstitial space.
Transcapillary Jluxes and interstitial concentration of albumin
The values obtained for the diffusion constant (0) of the pulmonary capillary and the net lymph flow (L) appeared to be independent of the times over which the integrals (required for solution of eqn. 7) were determined. This suggested that the method of calculation used in determining the serum albumin dynamics of the interstitial space was satisfactory.
The albumin fluxes into and out of the interstitial space are considerable and emphasize that the albumin in the space is in a state of continual rapid exchange. However, we postulated a very simple two-compartment model and some discussion is required.
The interstitial space as measured by iodide was taken to represent the volume available to serum albumin. Laurent (1972) has compared the connective tissue ground substance to a molecular gelfiltration column. If this were so, the iodide space would differ from the albumin space, and Staub (1974) has suggested that the volume available for albumin might be only 50% of the total. However, by comparison of the calculated interstitial concentration of albumin with that in the right lymph duct, we suggest that the albumin space is 89% of the interstitial volume.
The calculations of transcapillary albumin flux were valid only if the size .of the interstitial space remained constant. To verify this assumption, we measured the size of the compartment at the beginning of three experiments and subsequently after 2 and 4 h. We were not able to demonstrate significant change during this period and concluded that the lung interstitial space was stable during the period of experiment.
Estimation of capillary permeability from flux data
We estimated capillary permeability to serum albumin both from diffusion constants determined by external radioactivity counting and also from the albumin concentration and flow rate in the right lymph duct. Comparison of these estimates was a satisfactory method of using data from lymph studies to validate the external counting method.
We considered that albumin crossed the capillary wall by diffusion. This was akin to assuming that Staverman's (1951) coefficient was 1.0, but the value may be lower than this (Boyd, Hill, Humphreys, Normand, Reynolds & Strang, 1969; Staub, 1974) and the values we calculate for permeability may represent only an upper limit.
From morphometric data (Siegwart, Gehr, Gil & Weibel, 1971) we calculated a figure for capillary area of 3 m2/100 ml of inflated lung and this took into account the overestimate of physiological area which morphometric results give (Weibel, 197 1,  1973) . The right lymph duct in dogs contains lymph which is predominantly from the lung (Staub, 1974) , but it is uncertain what proportion of the lung is actually drained by it. For the calculations from lymph data we took a value for capillary area half of that determined morphometrically for the whole lung.
Capillary permeability measured by external radioactivity counting was 0-57 f 0.61 (6) cm-' SKI. By direct measurement the value was 0.64 & 0.03 (3), if it was assumed that the right duct drained 25% of lung lymph, and 0-21 f 0.02 (3) if the figure was taken to be 75%. These results were similar to those obtained by others (Staub, 1974) .
We conclude that we have developed a satisfactory method for determining the sizes of the water compartments in the lungs of open-chested, ventilated dogs. The technique also allows estimation of transcapillary fluxes of albumin and of capillary permeability. The albumin of the interstitial space is in a state of dynamic equilibrium and the permeability of the pulmonary capillaries to it is high. The presence of the chest wall precludes direct application of the method to man or closedchested animals at present. Howcver, if an isotope such as lz3I, which emits prays of two different energies and can be used to study organs at depth, were used the technique might become a valuable non-invasive method in man.
Preliminary experiments in animals to de6ne the properties of iodide and iodoantipyrine as markers of extracellular space and total water
Comparison of tritiated water and 4-[125Z1iodo-antipyrine spaces in rat lung Male rats of approximately 200 g were anaesthetized by ether and a cannula was inserted into each femoral vein. Sodium chloride solution (154 mmol/l), 0.5 ml containing 50 pCi of tritiated water and 5 pCi of 4-[12'Iliodoantipyrine, was injected through one cannula. After 20 min a blood sample (1 ml) was withdrawn from the opposite vein, the chest was opened and a clamp placed on each hilum. Each lung was removed intact and was split lengthways.
One portion was weighed and dried at 95OC for 24 h. The other was weighed, homogenized in 10 ml of distilled water, made up to 100 ml with absolute ethanol and set aside for 12 h at 4OC. The precipitate was removed by filtration and portions of the supernatant were taken for / 3-and ycounting. From these measurements, the tritiated water and 4-['251]iodoantipyrine spaces were calculated.
Small, but barely significant, differences existed between the water spaces estimated by desiccation or use of [12SI]iodoantipyrine and tritiated water.
The desiccation space was 3.5 f 0.18 (4) ml/g dry weight of tissue, the antipyrine space was 3.7 0.17 (4) ml/g and the tritiated water space was 3.6 f 0.14 (4) ml/g [variance ratio (F) = 7.5; 0.05 > P > 0.011.
Comparison of [ 125Zliodide and [82Br] bromide spaces in rat lung
The experimental procedure was identical with that used in the previous section. The injection contained 5 pCi of [12511iodide and 5 pCi of P2BrJ-bromide. The mean iodide space was 0.67 & 0.04 of the tissue water and.the bromide space 0.63 f 0.05 (6, three rats; t = 0.660; P > 0.05).
Metabolism of 4-iodoantipyrine in the dog [129110doantipyrine was injected intravenously into an anaesthetized dog. At intervals arterial blood samples were drawn and the plasma was separated. The total radioactivity of a sample of plasma was measured directly and a portion was subjected to paper chromatography.
4-Iodoantipyrine vanished from the plasma with a time course which was the sum of at least two exponential components. The more rapid disappearance was probably equilibration in soft tissue water and was virtually complete at 15 min. The slower fall may represent hepatic metabolism (Anghileri, 1965 ; Flora, Phillips, Arcidiacono & Sapirstein, 1962; Straub, Flanagan, Aaron & Rose, 1964) and, by the time equilibration in the body water was complete, about 8% of the antipyrine had been metabolized. However, by that time 1251 in metabolites which migrated on paper chromatography in a position different from iodoantipyrine represented less than 2% of the total injected.
Penetration of halide markers into erythrocytes
From an anaesthetized dog 10 ml of arterial blood was drawn into a heparin-containing syringe.
To the 10 ml was added 0.1 ml of sodium chloride solution (154 mmol/l) containing 1 pCi of Na1251. The mixture was placed in a 500 ml flask and a 1 ml portion was withdrawn immediately. The flask was then shaken in a water bath at 37OC. The gas phase was air/CO2 (95 : 5 , v/v). After a period, 1 ml of blood was withdrawn. The remainder was poured into a plastic container and the plasma separated. The initial and final samples of whole blood and plasma were then counted for radioactivity.
From the plasma and whole blood results the distribution of [12JIliodide between the plasma and erythrocyte was calculated. The procedure was repeated with equilibration times of 2, 5, 10 and 15 min in three different dogs. Each experiment was performed three times. Two-way analysis of variance was applied to these results (Armitage, 1971) . No significant difference existed between the means of the erythrocyte/plasma concentration ratios for the different equilibration times [variance ratio (F) for time periods/residual = 0.54; P > 0.051. However, there was a significant difference in the ratio from animal to animal (F = 36.2; P < 0.01). This indicated that an individually calculated correction for erythrocyte penetration was necessary in each experiment.
The mean erythrocyte/plasma concentration ratio was 0.61 f 0.01 (36).
